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Semiconducting form of nitrogen 
discovered at 1.4m atmospheres 
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Graph showing the sharp reduction in resistance of nitrogen at pressures 
from 140 GlgaPascals (1.4 million atmospheres) up to at least 240 GPa. 
With suppor  from the National 
Science Foundation's Division 
of  Materials Research, Russell 
Hemley and col leagues Mikhail 
Eremets, Ho-kwang Mao and 
Eugene Gregoryanz at the 
Carnegie Inst i tut ion of 
Wash ington 's  Geophysical 
Laboratory (a core institution of  
the NSF's Science and 
Technology Center for High- 
Pressure Research) have created 
a new form of non-molecular 
nitrogen which,  at 30OK, is 
semiconduct ing from pressures 
of 140 GigaPaseals (1.4m atmos- 
pheres) up to at least 240 GPa. 
The effect of  the pressure is to 
transform the nitrigen from a 
transparent, insulating molecu- 
lar gas into an opaque, semicon- 
ducting solid (with a bandgap 
of just 0.4 eV) wh ich  is stable at 
ambient pressure (Nature 411, 
10 May, pl70-4).This is the also 
first t ime that electrical meas- 
urements  have been made on a 
condensed gas over 200 GPa. 
The new, dense form of nitrogen 
stores a large amount  of  energy 
and could potentially serve as a 
new semiconduct ing material. 
For years, theorists have pre- 
dicted that molecular  n i t rogen 
(N2) wou ld  become either a 
semiconductor  r  a metal  at 
pressures of  about 100 GPa. 
A similar theory holds for 
gaseous hydrogen, wh ich  - 
under  similarly h igh pressures - 
is expected to turn into solid 
metall ic hydrogen (yet to be 
produced in the lab). However, 
previous exper iments  have 
been l imited in pressure and in 
the number  of  measurements  
per formed under  pressure. 
Newly developed techniques 
al lowed measurement  of elec- 
trical conductivity at very high 
pressures.The non-molecular 
semiconducting form of nitrogen 
was stable over a wide pressure 
range, and some samples - when 
held below 100K - retained this 
state when decompressed to
atmospher ic  pressure. 
Last year the researchers eport- 
ed signs of  the material's trans- 
formation at room temperature,  
using optical techniques alone. 
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Agilent accepts GEN200; first 
order for dual-reactor GEN2000 
The first GEN200 multi-wafer 
(4x4"/7x3") product ion MBE 
system from Applied Epi Inc  
(St Paul, MN, USA) has received 
final acceptance at Agilent 
Technologies Inc's lab in Santa 
Rosa, CA, USA. 
"The system was growing mate- 
rial less than three weeks  after 
delivery and was production- 
qualified with in eight weeks"  
said Applied Epi's president and 
CEO David Reamer."The clus- 
ter-tool design of  the system 
speeds the installation process." 
* Applied Epi has also received 
its first order for the 2nd-gener- 
ation dual-reactor version of  its 
7x6" GEN2000 MBE system, 
which can grow 70,000 6" wafers 
a year in a footprint 50% smaller 
than any other multi-6" system. 
The design can accommodate  
up to three growth reactors, or 
any other  combinat ion of  six 
load-lock, prep, storage or 
growth modules. 
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